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Stormwater Harvesting 
– covering all the bases!

An introduction to what you need in a Stormwater Harvesting Scheme
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How does Murray know about SWH?

Optimal Stormwater is into:

▪ Investigations & feasibility

▪ Concept design

▪ Detailed Design

▪ Design & Construct

▪ O&M for 208 schemes

▪ Currently building Bathurst SWH

▪ Auditing and 

▪ Rectifications for stormwater harvesting schemes.
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Training course flowchart

Feasibility Demand Supply Water balance

Guidelines Extraction Treatment Primary

Secondary Tertiary Storage
Making it 

all work

Distribution O&M Risk Capital Cost

O&M Cost
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Why stormwater harvesting?

Reduction in demand for potable water.  

Reduction in stormwater volumes and pollution loads reaching 
downstream waters

Quality is generally relatively good

Public acceptance

Availability of grant funding for water sustainability projects
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Potential end uses

Irrigation – (parks, sportsfields, golf courses, race courses, playing 
fields, crops, turf) more than 80% of use is for irrigation

Industrial and commercial use

Toilet flushing

Washdown

Water features

Aquifer storage and recovery

Fire fighting

Topping up potable supplies (yes you can drink it)



6

Feasibility – the “prism”

DEMAND

SUPPLY

STORAGE

FUNDING
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Water demand - Irrigation

Historical water usage
Potable water meters

Green keepers (Council owned courses)

Park maintenance staff

Capacity of irrigation system

Educated guess plus contingency



Water Supply

Don’t need to capture large storms, can do sensitivity 
analysis during water balance

Primary treatment device types can limit water supply 
(covered later)

Limited by offtake?

Limited by pump in pumpwell?

Gravity capture better, with flow limited by GPT

Limited by treatment after GPT?

Base flow is “gold”, best schemes tap into baseflow

Know what limits your stormwater supply!!



Water Storage

 Tanks

 Ponds

 Aquifer 

• Tanks cost more than ponds

• But tanks don’t have ducks “contaminating” your water

• Aesthetics and land availability

• Don’t use “Milk Crates”, you can’t clean them.  Access is a MUST!

• Any storage needs access for periodic cleaning (1-20 yrs depending on type)



Regarding Water Quality, Compliance and Guidelines - Focus on: 

Australian Guidelines for Water Recycling: Managing Health and 

Environmental Risks (Phase 2) - Stormwater Harvesting and Reuse 2009 

3.1. Risk Assessment and Control: Outlining essential steps as mentioned in the guidelines, including stakeholder 

engagement, and qualitative and quantitative methods to ensure comprehensive risk management.

3.2. Risk Assessment Matrix: Utilising a quantitative matrix to evaluate risks, considering the consequence by 

exposure, severity, and probability to effectively prioritise and manage risks.

3.3. Log Reductions Based on Quantitative Values: Focusing on log reduction targets based on the quantitative 

values outlined in the guidelines, and emphasising the importance of both wet and dry sampling results. Treatment 

Train approaches should be bolded and discussed as a key strategy in achieving required log reductions.

3.4. Control and Monitoring Measures: Discussing the need for separate consideration of control and monitoring 

measures to address identified risks effectively.



Overview of Guidelines

• Australian guidelines for water recycling: Managing health and environmental risks - (Phase 2) 
Stormwater harvesting and reuse – 2009

• Australian and New Zealand Guidelines for Fresh and Marine Water Quality 2000 - Recreational 
Guidelines

• Recycling: Managing Health and Environmental Risks (Phase 1) (2006) (AGWR)



Required Water Quality after Treatment

Parameter Treatment Criteria

Design life up to 20 years Design life up to 100 years

Suspended solids <50 mg/L <30 mg/L

Coarse particles <2 mm diameter <1 mm diameter

Iron (total) <10 mg/L <0.2 mg/L

Phosphorus (total) <0.8 mg/L <0.05 mg/L

Hardness (CaCO3) <350 mg/L <350 mg/L

Table 3.2, AGWR (Phase 2), 2009

Treatment criteria for public, open space irrigation – managing operational risks



Log Reduction

• Indicator of how through each process removes pathogens including viruses and bacteria

𝑷 = 𝟏 − 𝟏𝟎−𝑳 ∗ 𝟏𝟎𝟎

• 1 log reduction of a pathogen ~ 90% removal of that pathogen from a sewage source

• 2 log reduction ~ 99% removal 

• 3 log reduction ~ 99.9% removal 

Required Water Quality after Treatment



Table 3.3, AGWR (Phase 2), 2009

Treatment criteria for public, open space irrigation with no access control

Parameter Treatment Criteria

Disinfection • >1.5 log reduction (96%) of viruses and bacteria

• >0.8 log reduction (82%) of protozoan parasites

• E. coli <10 colony forming units (CFU)/100 mL (median)

Turbidity • <25 nephelometric turbidity units (NTU) (median)

• 100 NTU (95th percentile)

*Provided the disinfection system is designed for such water quality and during operation, it can maintain an 

effective dose by using up all disinfectant demand and provide free disinfectant residual and/or provide 

adequate UV dose even in the presence of elevated turbidity and UV absorbing materials.

Iron • <9.6 mg/L (median)

Where such a risk assessment has been carried out, alternative risk management practices can be used (e.g. lower stormwater treatment criteria may apply where 

microbial source tracking has found negligible human sources of pathogens in a catchment).

Required Water Quality after Treatment



Application Target Treatment Process
LRV*

Treatment
Non-Treatment Barriers

LRV*
Non-Treatment

Water Quality Objectives

- Dual reticulation with indoor 
and outdoor use

- Irrigation of commercial food 
crops

V 2.4
P 1.9
B 2.4

Filtration (if required) 
and disinfection

V ≥2.5
P >> 4.0
B >> 4.0

Strengthened cross-
connection controls required 
including ongoing education 
of householders and 
plumbers (for dual retic)

Turbidity: <25 NTU (maximum)
<100 NTU (95th %ile)

E. coli <10/100 mL

- Municipal use with unrestricted 
access - open spaces, sports 
grounds, golf courses, non-
potable construction (e.g. dust 
suppression) 

- Non-food crops

V 1.3
P 0.8
B 1.3

Filtration (if required) 
and disinfection

V > 1.5
P >> 4.0
B >> 4.0

No specific measures To be determined on case-by-
case basis depending on 
technologies

Turbidity: <25 NTU (median)
<100 NTU (95th %ile)

        <2 NTU (target)

E. coli <1 per 100 mL

- Municipal use with restricted 
access

V 1.3
P 0.8
B 1.3

No treatment 0 Restrict public access during 
irrigation

Minimum 25-30m buffer to 
nearest point of public access 
and spray drift control

2.0 (on-site)

2.0 (off site)

N/A

- Municipal use, with drip 
irrigation

V 1.3
P 0.8
B 1.3

No treatment 0 Drip irrigation of plants 4 N/A

Required Water Quality after Treatment

* LRV = Log Reduction Value Table A3.6, AGWR (Phase 1 and 2), 2009
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Water Quality Requirements - Guidelines

DECC 2004 (Use of Effluent by Irrigation)
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Water Quality Requirements - Guidelines

DEC 2006 (Managing Urban Stormwater – Harvesting and Reuse)
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Water Quality Requirements - Guidelines

Environment Protection and Heritage Council 
2008 (Australian Guidelines for Water Recycling – Stormwater 
Harvesting & Reuse (draft for public comment))
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Treatment

Offtake (weirs, drops, floating)

Primary
GPTs, Pit Inserts, Trash Racks etc (will ultimately determine the actual 
extraction rate) vary in performance.  OceanSave GPT, Vortceptor GPT, CDS 
unit GPT are the best and most reliable.

Secondary
Generally via Filters (WSUD/bio or mechanical/automated)

Tertiary
Disinfection (UV, Chlorination, Ozone)
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Treatment
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Storage

Open vs closed storages

• Open – visual amenity, water feature, issue when its drained down?, what to 
do about unwanted flora and fauna? Algal blooms and bacteria? Evaporation

• Closed – no light means no algal blooms, no problem with unwanted flora & 
fauna, much less land uptake, more flexibility, no evaporation

• Depending on design, closed likely to be cheaper (but plenty of exceptions)
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Storage
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Process Engineering

Making it work
Process diagrams

Pumps, pits, valves

Controls and a housing for them

floats, sensors (turbidity, DO, pH, etc)

Power (from where)

Telemetry controls

Other connections such as potable, and managing cross connections
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Pumps or gravity?

The answer if of course gravity if possible.

Very commonly not possible, and you need pumps 
to push the flow through treatment systems 
anyway, and then push the flow out through the 
sprinklers.  Pumps are a key component.

Pumpwell or floating intake?  (don’t suck sludge 
from the bottom!!)

Open systems can get intakes blocked, so regular 
and easy cleaning needs to be part of the process.



26

Process

Process diagrams required

Its like a Mini waste-water treatment plant

Flowchart, for explanation & training

Power, chemicals, moving parts, servicing, 
monitoring, waste management

Must retain knowledge of how to operate.

Who to operate? Are the maintenance 
department up to it?
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Monitoring

Inspect the diversion or offtake

Monitor/inspect your GPT cleaning requirements

Monitor water levels to control pumps via depth sensor or float switch

Monitor water quality to control pumps via electronic sensors for: turbidity, 
salinity, DO, pH (hydrocarbons?)

Other monitoring manually or via autosamplers (expensive)

Testing can be expensive

Need to monitor water output to prove it meets the guidelines, to show “Due 
Diligence” and to avoid any risk of liability.



Operation & Maintenance

BUDGET FOR O&M!!!

On-going operation
Replacement of parts
Chemicals (if used, chlorine etc)
Water Quality Testing
Maintenance (clean out of GPT etc)
Servicing of pumps, filters, etc
Staff training

These are not a “Set and forget” item.



Costs

Feasibility investigations

Concept design for budgeting purposes

Internal admin costs

Detail design by consultants or D&C

Cost of components & installation

Commissioning, validation and verification

Ongoing power, chemicals, pump servicing, monitoring, sampling & analysis, 
cleaning UV, cleaning GPT, filter/media cleaning, staff time

31



Costs: approx ballparks

• Feasibility …………$5k - $50k

• Concept design ……$20k -$40k

• Internal admin costs ……$20k? 

• Detail design …$30k - $80k  

• Cost of components …$200k - $400k  

• Installation …$200k - $1M

• Commissioning ……$20k - $50k

• Ongoing costs waste mgt(GPT) ……$20k - $40k pa

• Ongoing O&M …$20k -$40 pa
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Quick/simple example for a Council

Total cost approx. $1M



Expensive & complex SWH

Total cost approx. $30M



Unfortunately: history of poor performing schemes… Optimal can help. Call us.

Audits for Stormwater Harvesting Schemes are becoming more common.

They are a big investment, you need to get them working, and keep them working.

Droughts are coming again….. 1 yr?   5 years?   10 years?  Water Sustainability is the 
answer, from non-potable sources.  Stormwater is the sexiest!

If you are planning a scheme, hoping it will produce water cheaper than potable 
water from a dam, it wont be.  But when the dam is running dry, water restrictions 
are back, and your sports fields still need water, …you’ll be glad you have it.

The future is stormwater harvesting for potable supply.  Water is more valuable 
than gold.  You can live without gold….   Nothing can live without water.



Thank you for your attention, now its….  Question Time ☺

Should you require any additional information, please do not hesitate to get in touch with us.

Murray Powell 
General Manager 

Mobile: 0411 758 649 
Phone: 02 9417 8369 
 

Suite 2.01, 828 Pacific Highway 
Gordon NSW 2072 
 

mpowell@optimalstormwater.com.au  |  www.optimalstormwater.com.au 
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